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[ II^JB l] y'J3 y*wrc«MUJ *ufc» i «S 

2«sgt £#x/ej&i> i k * ft a k ? h . 

t a*3B 2 3 ffitE!$itti«T/U S - * AIMfctt . T 
^S-^A^dWfc*. Ta 2 0 6 , B ST, SrTi 
0 8 . PbTiO s , PZT, PLZT, Y 2 0 3 , CeO 

Nb 2 0 5 . Ti0 2 , Zr0 2 , Hf0 2 , Si0 2 , 
S i NfcJtf S i 8 N«*»fe«r*W± OaiJRSitS 1 4ft 

Ua>ilkMi««««*ufcZfflrr2b6ii: £*fSk 
* 358 1 * fcfci 2 fciEtttf^tt**. 
llt*JS4 3 iJlE^JSflJiA 1 , N i . Co, C u , 
Mo, Rh, Pd, Sn, Au, Pt, RufeJjtfl r 

i TiN T 5 A 1 T p. v T i S i K WK 
WBN, Co S i *JJ:tfWj&>6$:&«U: DjSfR^ixTJjSc 
0, Bt)ie^«'l4ig'fbM(iR u 0 2 , Rh0 2 fcJ:tfI rO 

[M*«5] miBBllKffi±t:lMiE»l«S^«lS* 
IbWBjS3*iT$:4 i k fclMSfc^iii** 1 ~4 <0V> 

[ M#fl 7 ] IniESrattBMiK^ i 9 JIM 

§ ntzmxb iztzmit?& mm. 1 ~ 6 « v vt*i 

A»lJifc:iBtt<^NIft*?-. 
[11*^9 3 S/UayJHMrcHMtSiut^^ 

« 2 J2Lh i 0 *\ * fcli y'Ja 0 tt*W 



i ofcKtt^iimwwR^. 

[ If Sm 1 2 ] tdeSSSWi *s U =» y»fUR* ^ u 
ayfiflJIXJiiitfe^^lHT** C k £&ISk-f & 

se^ig 1 1 tawo****?. 
[fi*«i 3 3 iraawfcKiim^ia^iSteJ: o» 

im&i 5 3 isvzymmt , ijfE^u a>«su: 

tcRE*^)I»:ttl&t-cm^il^y-h^Mk, It! 

ay- b&mmi.izB&ztiKmii'V ayssj; off 
[ ii^js i 6 3 friey- h«®«i^RM, s^^m 

< !i 2 tit. I 0 Bit S >''■' S ;t ii - - ■ 'J 3 yikwtx *) tt¥ 
'J a y«k #*<W§&fcS*ifcZS«?Jb* £ k *#S!k 

"t*«*Jii stsa^mi**^. 

[fB^ 1 7 3 friE^U a y«^±{clirlE^ U 3 
«co*ffl&^*tt^$-fr-CKrlE^- Mft««^Jfi*« 

1 5 ifctt 1 6 tffi«<0¥»*3lff . 
[ W*^ 1 8 3 WB3l&ftM± y'Jn yK-ftH, 5^ U 

3 >«^jixtti*i^oa^i«Tfcft z k $-#ak-ri» 

1 7 (clE«cO¥«ft*^ . 

[ gt$9 1 9 3 friE^- h 'mmm?mm*mz x 
vBtfiztitzmx'bh z k zw&t-thffim 1 5~ 1 

8 tov ^-fii*» 1 iltcfEKO^*^. 
[fl*JB 2 0 3 BulEiS^l^#S(if-^ 
fix k Vyfiix k *JG&ttl«-*3fffiT*4 - k 

[ msm 2 1 3 ¥#*a£«U:e ^ u 3 y»*jrc«ja 

$<tfc» 1 ItttSr^Jfti-iSIlk , «BE» 1 

MEvU3y^at'«^§^mim 

I li*Jl 2 2 3 IHEHWttltliTrt- 5 ABMtW, 
7.n "1 a t O b , B SI , SrTiO 

3 , PbTi0 3 , PZT, PLZT. Y 2 0 3 , Ce 
0 2 , Nb 2 0 5 , Ti0 2 , Zr0 2 , Hf0 2 , Si 
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[ 2 3 ] itM 2 msh . mm£&mm 
&zvmm&m.®frt>%&m t )mmhi 1 1 1< 

ii2&±«k>MI>*\ ifdiyyny^mtOtt*! 

4M#JB2 1 *fctt2 2^ffitt0^ft^i 1 c7)^)t* 

[fS#JS24] HUlE^JlM(iA 1 , Ni, Co, C 
Mo, Rh, Pd s Sn, Au N Pt, Ru&£V 

tiTi . T i N s TiAlN. TaN, TiSiN, W 
N. wbn. CoSitsXWrfrtt&mXVBffiZti 
XtiL*). *tffiSWttIMHWiRu0 2 . Rh0 2 fcJ:VI 

r o 2 frt>%m j: oaHRSivas* £ k mmt-th 
[ 2 5 ] Huiasg 1 mmwM-tmmk. mm 

& $ & £ k £*ffi k f hmn&2 \-2 4<r> 

[11**2 6] mSttfcMti'Vz^BHm. i"V 

111*112 sizimco^mimTmmxm. 

1 »*« 2 7 ] mm^mi^mim^mmmm^x 9 # 

[ff*iS2 8] KfEH^JHfifetif-vy^-fcRjC 
#x k a-- ityytfx k £«S&«tetS *ffi-c* S ; fc 

«ri*a k tmxm 2 1 izimco^wm^commu 

Wmi-f&Z k £*#$!k-f &iiM2 1 ~2 8tfHvfft 

1 3 0 1 ¥m&mm±.tz ymnxm 
&zixfz**'Vsf<vmwi*&mfr&fflSk. lute 

*8Rk. IMSftliLB^ yyny«CT«$ 

*** & v Amw t ^Wkifi k - tr y y * ft£ y y y 3 

- lff;cr.*^)Ki-;.,r._l:g.-;;..,; ; c irftS: -r {. 

1 11*31 3 2 ] «rETWTO*JBjaW-&KBft. late 
TWmflU: tWBT«MW«IB *• SbIM £ tfT huI BR 



si k-r 3 0 & fctt 3 1 

[ if *« 3 3 ] WBX&OMt y y a ygHUBi, y y 
3 ygfl^Xti£*i£>Olg-&lg|T*S>*> ik ®k tl> 

[««jR3 4] mmm.mm=f-wmmzz.m 
mizm&xmmwwkim. 

mmts-hwmm 4izim(o*mm z Fnmm 

imtt&zk&mibtmxm 0^3 sw-rti 
& 1 mzummmwm=F<r>m^)im. 
1 37] yij3 ys«±tc . Kjmifmm 
Lxy-htmmmmmmt, vs&y-hmtm 
mie^y 3 y»o 9tt*ra»*«*# ^y- h« 

[ itfiqi 3 8 ] frisy- hmsii^Jiii, ©itA^jR 

< (i2j.xiiT-i)-&^. i^rttv 1) 3 ymm* oamm 

mVz* v^Mlik^W H - t'ymtifzxv ^y 
3 yJik 3&»IKW&i£SiifcZ«RT* 6 i k Sr^Stk-T 

[ii*ii3 9 ] mzv- htmmm&t&mz. m 
E^y ny*KS:a*tt-fb$*Ti(ney- htttuR^ 

*« 3 7 2 fen 3 8 izim^^mm^mmum. 
msm4 0 ] Buie^-fbMti y y 3 yn-fuj, y y 

m&3 9izim<^mm^w&ijm. 

lWm4 l ] mfay- hteSIUiJI^l^^J: 

[i«*Ji4 2 ] friey- hm.mmmhmm. 
mmi®£^&ztwmti-z>m3<m3 7^4 
-r^i*> 1 miztmco^mm^mmm. 

[000 1] 

®t Lxmmtm. mmm^ (mmm^m^imi^ 

[0002] 

mt <nmzmm#mtfmtfLZti&ffim$:-&/iT^i . w 
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[ 0 0 0 3 ] i: i mtiimmk k t <?m 
-n ijyijn y n&zT&mmt.z? bum*, mrnmtf 

JKMyfJllWItM (Ta 2 O s ) ^BSTd (BaSr 

t i o 3 ) zimwmt txmm-t huw&m-*t>tix 

LfrU ?y^tl(Ta 2 0 5 )^BSTI 
( B a S r T i 0 3 ) fc V*ofc?5Si«Mi£flUttS* 

JKS:^««Ki: LTflU&t& t", fUlttSbftfc&kM 

[0005] *zx\ aaw)t>tf>fcjt^T J: oftfifcie 

* * * fit it is v * >J 1/ 'J 3 y JK=Sr f co 1/ 'J 3 y 

mm*T$m&kLxim*h%&K.* ztitx-&± 

[0006] 

[ 0 0 0 7 ] X, *«W)fl!iOlWJ4»a5:irE*»* 
[0008] 

iEk'J ^ yjR«rtfCfll*S*ifc* 1 its J: "jtwwRtf 

i. #: 2«ffii ±§R««£ frKTSSM J: 0 

i±mm%w%b i >%«iRxi»jftt «• •! t n«t v . untfr 
[oono] miiwmmi-riv i-^ m\m -m 



$:^.McfMfcflK Ta 2 O s . BST. SrTi0 3 , 
PbTi0 3 . PZT. PLZT. Y 2 0 3 . Ce0 2 . N 
b 2 0 6 . Ti0 2 , ZrOi, HfOj, Si0 2 . SiN 

[0010] iTSB£2tt&(i4l(K. IffltiC&JilifcJ: 

J2LLJ: ifeiilJE^'JayJRIMIiOttWB 
ft*** t v«Hk TOHtaP H - 1 > U ^ U 
n yjgk A>m»j&$ft£ZM$T'&£ fc ##4 L 

[ooii] mi&mm&A i.ni.co.cu.h 

o. Rh. Pd, Sn. Au, Pt. RuiiXt/l r*> 

i . TiN, TiAIN, TaN, TiSiN, WN. 
WBN, CoSU5£XfWfrL>%Z>m£ t )M$lZtlXtfL 

<o. mimm\mitm±Rno 2 , Rho 2 t5£vi ro 

[0012] nem 1 «s±tct»E« 1 mmnmzm 
y^mt^xmimmwmmm^z-rm'&im 

tfBtf&iiXKhZbffm 
[0013] migfeitm* is V 3 >«HklK . ^ u a > 

l-ftl,X(i Iff .o^tt-&BiT'$)S * .i>¥*tf L v •• 

[0014] memifMMiK^fliiv&KiJ: dms 

[0015] fris/s^s^ffiiif-v w^-tcwBxrx 
t a-- >>> t * immtbumth & z t m 

[0016] 4fc*«Wtt. 'J 3 

«j«rr«j£S*ifcst i «a ^m-r 6a»k » iwb« i 

*ut» 1 W&X DttWHfcW** v^S52«ffi 
[0017] Btfl2i^*fr)i(ir;i-5-»>Ai?tt, 

$->y.M<iM:^ Ta 2 0 5 , B ST, SrTi0 3 , 
PbTi0 3s PZT. PLZT Y 2 0 3 . Ce0 2 , N 
b 2 0 5 . Ti0 2 , Zr0 2> HfO is Si0 2> SiN 
tSXX/S i 3N 4 *^&»i 0S^§ni> 1 *fctt2l3l 

[0018] mBJR2 Vffil^RR. ffilt£&R§t& i 
t^ntttK^tK^^iriSJ: DSiRSix^ 1 i U<»42 

v «Rk ^RKfli^ H - fy /S*utiK «J !/ U a > 

[ o o i 9 ] miikmmiiA i , n j , c c . c u . m 

0 , R h , ]-' ci , b u , A u , ]-' X , R u foil'- 1 r 

1 N Ti N s TiAIN. TaN. TiSiN.WN. 

w b n r c s j t fwa> f iRj-oa^^T* 
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0. B5fe#«ttStflJUiRu0 2 , Rh0 2 fcj;tn rO 

10020] mum i mmmmmmk. mim i 

C0021] fflggfctmi. ^ 'J ^ y'j^y 

[0022] mascwRUiK? jm&tcj: o«w 

[0023] mum-mmm*** y^-izmtiz 
k*- vvvtix t mmte-t&ijm-cb hzk m 

[0024] «cmfHK»i«-«siiitt. ttfuea 

[00 2 5] 55rtJ. ±IE^S= s r J r^°v^t)Sffl-ri.fc 

miemi«ffis^2«®iTgp«ffiRt/±^« 
4 k * tt . buibh i mmRvm 2 wmt * y a 

[0026] 

Mb . ffiESI 1 «ffi±fcKJ£*£II#ft& tT^l&Six 

^mftfik. ivemmtic»A«^. ma^y 

S52«ffik £-&/CTT£6£ k **safc-t 
*-w^?fc>iJ?];**i|,k#«;L 
Ta5«®* s fiiami«ffitc^L. *-wt5/*«>±»» 

sfc&»(!irEiB2«at*ta?t6. H^s^ea 
1 0 0 2 7 3 a 1 \i&w&nmm% : *<H% 1 cosqbb 

[0 0 283 01 iZto^XittWisflMtt-th* 

mimttmbzmfxmwt&tf. imuzx ? t h ? 

y ^ ?£k*fl!i<9¥3#S7 1 i> JSyM&&<r k ti i>*> 

4^*4 . a 1 cvmmT&m 1 m®k L-twttf 
^ u 3 ymmc t'cvm#mm 3 i±iz*ws?<ot 

UVM33k. !$mtt)S3 7k, *2«ttfcLT**^ 
^0±anW3 9i:**tf. HIT, 3 2J4JiiaW6K 

[00 2 93 TSP«ffi3 3li=<Wa«i*ff O^V^ 

'J n vWM . W i. tf«H»sK o y» Wf*BBrt* H - f >- 
^"ck::.i ... ■.. Zi : H""ftlic z\« 
[00 3 03 inmfom 3 7 ttT»«SLh 3 3 KRjBftS: 



«MR*»ifct4k*fc:tt, tma [A 1 (c 
H 3 ) 3 ] . Al (CH 8 ) CK Aic ls&kW^S 

Ifcjr^T^-yLfclfc. H 2 0, N 2 0, N0 2 , 0 3 &k' 

tnsmmtu&zmx'zz. w^rnm^tLx 

{i^Sxt'^^f^— ( At om i c Layer E 
P i taxy) . *tA 7V'v7iVmM& (eye l i 
c CVDK T< : J?)Wm%m( digital 
CVD) , A l CVD^k*«-«^»Sffj*ffifflT'# 

s. ttz. wf-mmmn-* y xk*~- 

Vyfijx k Sr«»:tt*M-**tfe* fflv \&Zk mt I 
fra83 7ttr^5-'7AiS«. r^s-^-Mcint: 

H,Tai0 5 , BST (BaSrTi0 3 ) „ SrTi 
0 3 , PbTi0 3 . PZT (PbZr I Ti l - 1 0 3 ) . 
PLZT (LaT'H-h-y^itfcPZT) , Y 2 0 3 . 
Ce0 2 , Nb 2 0 6 , Ti0 2 , ZrOj, Hf 0 2 , Si 

o 2 . s iN&xvs isNtfr^tc&mimmixz 
[00313 ±.%m®3 9(i^y ^vmm.X'fttfLZix 

<9«r*ifJ: OSIRSixS 1 1> L<«2JiLkJ; 

4fctti»E^y ayjRttui "jtt*raa#**# v^MIR 

k y y^ny^tW^A { K-t°y^^ii.jt^y ^ 

\>\ mmziz. &mmt ixi*a i.ni.co.c 

u s Mo. Rh, Pd, Sn, Au. Pt, Ru. Ir 

n&m. igm&mmt ixkt \ . t i n, t i a 

1 N s TaN, Ti S i N, WN, WBN, CoSiX 
ttWoAKK. IWttlHURtLTttRuOi, RhO a 

-Cli, A l ^k'coffie^lRM. T i NftkV)Mt6Jli£ 
tt R u O 2 ir k'OSimttBHkHS k F-fy^ 

[00323 iOi 3 fciiSWK 3 9^tt«MgC^ s T 

bxmmmmm.* nwwi . 

[00333 $ £>C *»fflO**«* ; pii^ir^5/^ 

IBI^m*H3 7«»«fc«»fert6«ftflJl3 5 
-tiik*««F4U\ Witf, fifie££-fL§!3 5lij!iHf 

gC^&I-. 3XC&W c ... •oJ.rN.| ! L%;vf^K't J i%S,0%t 

*wttt^y >-y a vmmx\tztib<r> 
[00343 m 2 u^MiotmfcXTtM 2 oygm> 
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1 0 0 3 5 3 *fM8tf>J& 2 OfiiK$R<7)¥gfl*^ (i F 

ft _ t yy§it*: S/ 'J n yfflR 6 1 k , SKKKJ: LT 
y-MHMB6 5i:* f&2«ffifc try- b€®6 7 k 

1 0 0 3 6 ] HP*?, *»««*2<^lifiBJB<Wi«* 
flifg 1 OHiBBJRfcJtlW-4 fc. i^'J 3 >Wfc6 1 # 
TSSmffi 3 3 C*ffE L . y- 6 7 #±$€11 3 9 
(CttJGt* 02t\ #8B#-f-6 2«tf«!ft 

•r. 

[ 0 0 3 7 ] y- MfiKR6 5tt»Ett*JIiM«M-* 

u&xm&zti. w> : ?mm%mx'Bf&-t&zttiw& l 

y> n'- fcKJStfx fc v t- y y y ^ k £ ll&fftite-f 6 * 
££Jflv^ifc#J'J#*U^ y-F«M8R6 5£lS 

2 0 6 , B ST, SrTiO,, PbTiO s> PZT, P 
! 71. Y 0 ("pC v V '". T i O . ZrO 
2 . Hi0 2> Si0 2 , S i NtJilfS i 3 N 4 *^^& 
If j: 0aS?S^4 1 *fctt2J2U:J: y$l£§il4.r 

[0038] «iEy- hmig6 7«i^ y 3 yzmnxm 

tf&titzis y 3 6 1 i "5 tt*B8*a«*& v 
?fl|j£3:h.4. fflEy- F*H6 7«3B 1 OgSBBJBt:: 
*$H-4±SW«fc mVMWItfrttl Z ttf$f& I < . 
fflxtf, AK Ni. Co, Cu, Mo, Rh, Pd, 
Sn, Au, Pt, Ru, I r<7)±mm. Ti.Ti 
N, TiAIN, TaN, TiSiN, WN,WBN, 
CoS i t>L<teWCO&m£&W&. Ru0 2s Rh0 2 

mm^tL^-smx-m^tLtz t mt i*>\- 
mmt ixa. t i NKkwiwp-tfvysfifcsK 
y 5/ y 3 y««zfl«3&«*ff . 

[00 39] ;«J:at:^-Hffi67^'J3yiS 
6 l J: 0 ttWBtoW** < fritfcf , 4 <k 0 lz is y 
3^116 1 *^y- hS1I6 7^^L4«SE*Sr^ 
<tHfflt, y-Mfi»K6 5<0*eii^tt^|pI±S* 

I 0 0 4 0 ] #$BflW¥aWk£ t{«-; . y ^ > 6 ] J: 



#n (y-neiwai) ZBffct&mtte^x* yy 

nyS«6 l±{c«t*&§n«.RJE%*^|ctt%®^& 
C!5iEv y 3 y«$ 6 1 <7)Hffi£fI*tttf;3 *sa*tt 
MT'S>4ifctf#aU\ 
[004 1] KlT"C'{ilttB^ffiS:±. 

sctfB 1 nmmmmkt Lxmwkmmmmz 
^xm^-titiK %,2.<»mmwF>Yyy i sx9im. 

tth^yy'^^ysy^^ttKu *^y?e9 

BWftJWiy-hlftilWWRfcWJEU, df-W^Oi* 

[0042] 03XtfH4{i#*flyW)#+><i'*Rtf 
Hl^^f-v^^y^Klift^ (ba r r i.e r heig 

ht) twmm&bzm&mzmLtzwmxhh. 

[0043] 0 Btef&feO*^ y^^PtS 

Oi^£&tf3«[i&£*Ud2E-e&4. 03O1M*O 

yy^nfc^y^ynyffii'Cfli^L, 

UTSWftilS: 6 0 AJf 30T;l/S~^AlMtlIIXliJR 
Lfc^ (tlT, S I S*Ws?k1fot&) Xhh. 

fc0E-c&4. 04^^^^v^(iT^«ffiSr, yy^ 

: ^4*)«kt-^ z> itmw* k - fyy^fL^^y > y 3 

OT/l'S-^AlMtHkL. ±g|5mfiS{ilIfIETgii«ffi'J: 
OftWfflR^^^T i NKT«JfiUfc«^ (JTF, M 
I S4f^<^fc«rr4) T'J>4. #SHJ|<om I 

eyysft^-Ky y 3 ynx-ffi^sfi^iifiMT^it 
•r&zthxz. z^^t^um^-^y^htz 
# y y y 3 ynt x *) mmm^v&wm&WB-fh 
zttfX'Zh. 

[0044] m3RVm4X' , ±gR«»3lE*[6]W^ 

»aa *ii»t4fc«>w» 1 jgfiWc*4 1 1 , ^m*as 

Sftcol^2J£fii^4 3&jiigLT±g!5«ffi^fi)-r 
4. 

[004 5] fc<r4t\ 04^*^c7) d f-v^°y^tfc 

m^xftmth. z(om. Tunmk±.&nMknm 

1 0 n 4 (-, ] tt. ±w>nmzfi. >u T^ms^'epsn* 

nU, MliiMbj, b 2 iZ£&m4mMit4 1 a, 4 
<*4. 04O3|s:^BM^AV^oH3ffiPfMi«$ 
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§ e> iz m <. *mmm 4 mm# 41 h 

«4JSajft#4 7aJ:9;*:*<$r4. 
[0047] H5ttft3fW5S I S*vJ*i/?RV*mi 
COM I Sdf^^^tf5«EfcJ:SiWi*a6»it^tfc 

/77t»9, 06(4«os 1 s*+^*»tf#» 

4. 

[ 0 0 4 8 ] 0 5 fcjj? Lft i 0 C-SSW^iMft 

rare* ^snsfflgfti e -7 a/c mncwuc* 

iUT *5MHtf)M I S^-W^tiflaws I S^ftA' 

1 E - 7 A/ c m 2 V £ Ml 4 ME tfffi 0 . 

[0049] ic7)J; 3&5Jil&f404&l> r 06 t^T» 

l4Kgx*;l^-£^U Y«iHtfiSS**t. Jm 
a x (4 1 2 5 <?5BW«aHt*** L . J m i n {4 2 

*OS I Sdf -w^?(4 1.42 eV^L, *SMHtf> 
M I S*-vAj^{42. 3 5eV£jjrf. 
[00 501 r^Jrdfc^cOS J S=Jf-vAV? 
' BflCjM 1- SA-^i- i(C(iKM«$i^0 . 9 3 e V 
«raE»fiKSiUia4tKBBL/il»fii«Sllb 

s i si o«psswi«aHejrc»o. 

[005 1 ] 07&l/ r 08(4#*#3|BB J ?)M I S*-W« 

[ 0 0 5 2 3 ftflcWttt. «E1. 2Vtf>fc&«0»*im 
aa?*## 1 E - 7 1 n 3 -«lW<5r^6ffl2-^-f fcftfc 

2 8 AT* 0, il*«S I S*-w«^f>*£li4 1 A 
TS>4. *^BJ<7)M I S4f+y^^«i^tBf £jf< 

[00 533 091401 IZmlttWsfVfflmBt 

^w^rnmrnx-m^ttim^ zKmrnmsm 
^-ityrmmzTjkitzT'y ?Th o , 01 oii*mi 

S«£ C J: 0 ffiM § tltdmwmm- !f L ft 

«W«0 XPSt- ^ffl^^ LfcHIBT* 4 . 
[00 543 #^M2KT14. **B*D*^ty^SHK 

ftRii^-r -y T# aV - i^ftt tftfufe BFF Jl£* & T" 



t o timw-4 . iff wmmmm iz* 
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